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次的发送、接收和分析探测信号的测试，对这 N 组接收信号进行 HHT 分析和特































Dredging operation is an important part of the port construction, however, due to 
the illegal dumping sediment by dredging barges in harbor, the cost for cleaning and 
conserving the waterway is increasing considerably, which results in a huge economic 
loss and serious damage to ecological environment. The measures taken generally at 
present, such as GPS positioning and installing cameras and draft detection devices on 
a barge, are unsatisfactory in practical application, because they’re easy to be 
destroyed by humans and influenced by some environmental factors. Domestic 
waterway managements are crying out for a non-contact and reliable monitoring to 
supervise effectively the operating behavior of barges and ensuring the quality of the 
dredging. 
In this thesis, according to the theory of sound absorption in turbid seawater, a 
new project which utilizes underwater communication and information processing 
technology is presented. The system transmits and receives a Chirp signal, and then 
the detector signal and characteristic parameter (Energy entropy) can be obtained via 
Empirical Mode Decomposition and Hilbert Transform. Further, it determines that 
whether there is an illegal dumping by comparing characteristic value with threshold. 
And it has been verified that the scheme is available through a series of simulations 
and experiments. 
The main work of this dissertation ar listed below: 
1) The simulation software model of dredge dumping and shallow water acoustic 
channel have been built, which provides the necessary simulation platform to research 
the method of dumping detection. The probe signal (Dumping signal and No-dumping 
signal) can be simulated with this simulation model, and which is used for the further 
algorithm analysis and verification. 
2) In view of the strong capabilities in denoising and signal reconstruction of 
HHT, applying the theory of EMD and HT to the detection and analysis for the 















spectrum between the dumping state and the no-dumping state by analyzing the 
receipt signals in the two states. A large data of emulating calculation under different 
conditions and scenarios have been done in this thesis, and the results show that it is 
able to make a clear distinction between the two states (Dumping and No-dumping) 
by choosing the bandwidth energy entropy as the characteristic parameter. 
3) Put forward an adaptive threshold selection method. The specific approach is 
that sending a probe signal (Chirp signal) in normal seawater environment, and then 
calculating the bandwidth energy entropy of the received underwater acoustic signal, 
and repeating the above N−1 times again. After that then obtaining the average and 
standard deviation of this set of data, and then compute the difference between the 
mean and twice the standard deviation as the characteristic threshold. Results of the 
trial indicated that the characteristic threshold obtained by this method is beneficial to 
system’s detection rate. 
Keywords: EMD; Dumping Detection; Sound Absorption in Turbid Seawater; 
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上运输业的重要举措。以厦门港为例，2012 年，完成货物吞吐量 1.72 亿吨，同










护模式，投资人民币约 1 亿元，疏浚总量达 385 万立方米。未来，我国疏浚市场




































































































































图 1.1 三大研究模块 
本文的具体安排如下： 
第 1 章 主要阐述了论文的研究背景和意义，介绍了国内外对疏浚抛泥检测
和监控方面的研究现状和进展，并给出了本文的整体内容框架。 
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